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3. Flames or gases hot enough to ignite cotton-waste pass 
through the wall. 


Certain deviations from the Standard Test Methods were 
necessitated by the test furnaces. Tests 1 and 2 were made in 
the wall test furnace of the T. . 0. Laboratories at Delft, 
Holland, shown in ficure 5. This furnace was such that the 
Specimen Size was about 7 ft. 6 in. wide and 10 ft. 6 in. high. 
The furnace temperatures were measured by five chromel-alumel | 
thermocouples symmetrically distributed throughout the furnace 
chamber. The junctions were bare and were located about 3 in. 
from the ex:osed surface. The unexposed surface temperatures 
were measured by five chromel-alumel thermocouples whose 
junctions were placed under 6 in, Square falted asbestos pads, 
four of which were symmetrically distribouted over the surface 
and the fifth placed over a joint between panels. Tests 3 and 
h were made in the wall test furnace of the National Bureau of 
Standards in Washinecton. The test frames ordinarily required 
a specimen 10 ft. high and 16 ft. wide but filler walls were 
built in to reduce the latter dimension to accomodate test 
specimens & ft. wide, thereby approximating closely the frame 
Size of the Delft furnace. Therefore, the exposed areas of all 
four test specimens were approximately equal but were less than 
the minimam specified in the Standard Test Methods. Eleven 
chromel-alumel thermocouples were distributed symmetrically 
over the unexposed surface with their junctions under 6 in. 
Square felted asbestos pads ©6.); in. thick. The numbers and 
placement of thermocouples on the unexposed surfaces of the 
four test Specimens varied because of the available equipment 
and *he number of panels and joints and other construction 
detaiis, but were considered equivalent. No hose stream tests 
were made on any of the specimens. 
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“Test of precast shocked concrete outer face and cement 
coated fiber board inner face with 2 in. air space between. 
During the first )O mim, Slight amounts of smoke anc steam 
issued from joints; at is mins, 2 explosions, cement coating 
of inner face fell off from core and covered observation ports; 
50. min, another explosion; 53 min., fourth explosion; 2 hrs., 
fifth explosion; 2 hr. 10 min., hairline cracks in unexposed 
surface of center panel, upper section; 2 hr 20 min., gas off. 
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Immediately afler the, GAS was tupned off, the teat Fperiney 
and frame were renoved from. ‘the furnace, The inaulating. donee 
fece perel.in the center and vortions of those on either side 
fallen into the furcace chemter, “the only daniave to the canosbte 
outer fave wae a epalled spot about @ in, deep end & in. disaeter 
in thé center of the upper section: of each panel, veflections 
om the outer face were necligbles — | 


che cenit of the farnace tareratire HAS euch that the 
exposure Severity was &5° percent of stendard, The fire endurance 
Limit was deternined sy temperature rise of 325 dexvreea F at one 
thermocouple on the unexposed surface at.2 br. o min Ths 
thermocouple was on the face of the center panel, ts th 
torrestion formula in E119 1p applied to the temperatures 
indicated by the bare thermocouples, the correction 13 minus 
3 ming’ Therefore, the corrected fire endurence is 2 kr. 3 thithe 
Fhe ‘Senperatares measured Bare ee the test are shows in figure O. 


os PesG of precast and “shocked concrete cuter face, «inerel 
woel ingulation, and precast pumice concrete inner face. .cteem 
issued from the joints during the finet 1 br. 55 mite and slicht 
mounts cf smoke “isened throughou ‘¢ the renal andor ef the tect... 
Hairline cracks wore ebseryed “in the unez)osed surface at L5 min. 
and after about 3 bre. the panels eer eloped. a Sree app ear anee. 
The ges wes turned off at 3 hrs. ‘he Mee ns vase ees 


Framed bar ety after the (as was turned off, ‘the frame and 
seecimen were removed from the furnace, The tonter pumice penel and 
portions of those on either side had melted gowns the mineral 
weel. wes im place except for the center ase tion behind ine avea of 
melted pumice. The outer concrete face wae Bnuanaped and ree 
covered from the deflections ‘pon cooling. a , 


Tne wee ef the furnete was such thet the fire ex; osure 
severity was 96 percent of standard, » The fire endurance Limit 
was determined ot 3 hre 36 wins by temperature wise. of 345 deprees © 
at cone thermocouple located on the unexposed face of ‘the gen ter 
panel in the upper helf. If the. correction Tormula in 2119 is 
applie? to the temperatures ag indicated by the bare furnace 
thersetouples, the correction ts minus 3 Hin. therefore tae 
serrected fire endurance 2s 3 hr, 33 min, The temperatures 
measured during the test are shown in flrure Oe 
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“Seat of mineral wool filled metal faced prefabricated wall. 
At Si mins, flames into furnace from one joint between panels, 
om exposed side; 62 min., flames imto furnace from other joint, 
exposed metal faces of ell panels bowed toward flames; 10 min., 
yellow smoke from joints in uneaposed eur’ aces 13 mins, flames 
inte furnace from joints in expesed face almost cut; 15 mins, 
end after, repeated popping sounds; 31 mins, flames out of furnace 
gions top edve of specimen; 45 min,, paint and or bituninsus 
soating on upper 1/3 of unexposed face bliatered; 1 hr, 1 min., 
eas off, . by : E ee: 


Immediately after the cas was turned off, the west frame 
was pemoved from the furmace, The exposed face of the specinen 
was badiy werped and a bright clow ox.flames.in the interisrs were 
Visible through the joints, The Specimen wat removed from the 
freme, the exposed faces removed from the panels and the fires 
in the interior extinguished with water. ‘The insulation in the 
upper 3 to lh ft. had slipped dew, inte the svace resultine from 
the bowin: or puffing out of the sxpesed face, The wood frame and 
insulation were badly charred. 


The furnace control was such that the {ire expesure severity 
was 98,8 percent of standard, The fire endurance was limited to 
35 min by 325 decree * temperature rise 4a: cone thermocouple on 
the unexposed surface, This thermecouple was located on. the 
cover strip of one of the joints between panels, the applicable 
correction was minus ] mins making the corrected fire endurance 
3h min, The temperatures measured during the test are shown 
in figure 7. - oe 
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Test of metal clad plywood faced wall filled with glass 
fiber Insulation. Ouving the first 2 min., repeated popping: 
3 min., Volumifous flames into furnace from joints in exposed 
face, metal face bulced toward flame, smoke from joints in 
unem.osed face; 6 mins, offset of ~ in. alony joint in umexposed 
face as north panel bowed cut; 2l mine, bright glow or flames 
in interior of corth panci visible throush joint.in exposed. face; 
27 min,, joint in unex.osed face between north and north-center 
panels open q in., 3) min., popping sound, most of unexposed 
face warped; 4S mins, clow visitie from unexposed side in 
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Soe ouly provieies af the Gtacdaré feugt “ethocs (2119-"3) 
that wee sot complied wits ic aay of the Peer teste was the 
Suet jee agit overall Siees of the gpeciogus were lesa thas 
iaigos apeciiieis. tne apeshance. af teste i aot = were 
3 as ts the. Anse girena test ieeaase Loe stuccare 
ig were “ei avalingie 6% the Delft dab beretory. 
tee pecs of teyte 3 end & were cat Subjected to * ee streax 
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se @Es  fit@ @keseare. « . S¥ee tures. ‘peeMlity of 
walla hee been ehanen ro decrease eae aerate wits inerense ia ¢ 
Gisonsions of the wells. ‘ovever, sisce the sieee of the iar 
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the placement of the furnace thermocournles for teats 1 anc 
2, at the Uslft laboratory Gifferes from the specified stm card 
in that the ther rmocouples were not encased in pipes and were 
about 3 in. from the exposed face rather than @ in. ‘Yhe bere 
junetions would lead to hishexr tenperature indi tations teceause 
the pipes end their ‘thermal ims were @liminates, frevicus 


experience has indicated exposure severities .- indicated Ly pare 
=< thermggeouples differsa oy about 7 percent from these indicated 
by encased thermoc tie eg in the seme tests, The effect Gz the 


plecement of the thermocourle junctions about 3 in, from the 
exposed surfaces should ce auall since the overall depth of the 
furnace chamber was only about 11 ine ‘emperaiure variations 


ootbeng the-depth in such a furnace Should be less than or, at 


Jiworet, equal to those that micht eaiat in @ deeper Furnace 
SRaENers 


pha These. deviations from the -tandard Tesi Methods and the 
vavlations between the two test furnaces were such that, for the 
lappese of the comparisons for wileh the ‘ests were sequested, 

. their effects Should be Gmall. However, if fire resistance 
pating@ should ce desired for the various constructions tested, 

it would be cec9easary te perferm further tests which would be 

im fulk compliance with the Standerd Yeat Methods, 


5.2 tepairs Hecessary for Neuse 


{vidual test 


_sMevomcherfore the ends of the testis, the ind 
repairs of Yen 


@pecimens nad been damaged to the extent that 


placement would ce nuegesseary, The condition and periormance of 


the specimens during the testa woulc apparently requires 


Teat 1, The lnner face would have tao Se replaced siter @ 
Standard 2 ur. fire exposure or Equivalent and the outer face 
panels should be patched tut could be used ag. is, 


Test 2. the inner face and the mineral wool insuletion 
between the faces would have to be replaced bul the outer face 
panels would probaily be undeamased after a standard 23 hr, fire 
éx.oaure, or its equivalent. 


Test 3. The com -lete wall panels would heave to >e rerlaced 
after @ 2 hr. pcaskara fire exposure, or equivalent. 


Test hk. The complete wall panela would re Lo ve préepleced 
after a 3/k br. atendard fire exposure, or equi bent. 
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Table 1. Degree of Compliance with Stendard Test Methods _ 
~~ (B1L19<53) ; ee 


Item _- E119 Requirements T. N, 0. Teste N.S. 3. ‘Testes 


| Size 100 £2 78 3/u tt.2 60 | rt 4 
Least Dimension 9 ft. 7% ft. G ft.) 


Furnace thermo- | ce 
couple protection enc ased pare encased 


Pugmace thermo | 
couple munber | 9 minimum 5 12) 


Furnace thermo- 7 | 
scaple exp. length 12 in, mins G appre. over 12 in. 


Yurmace thermo- | | | 
couple distance from | | | 
exvosed fate Ging | 3 in. &@ppre. i2 in. aspprs. 


Unexposec surface | 
thermocouples | | | ) 
number th § ; ; & | | ad 

bi | | | | oy tet 


Ynexposed surface | | || ea 

thermocouples | | a a meee 

protection, | 6 in. square pads 6 in, Square pads 6 in: ‘square 
1 | <7 ei 
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FIG. 1 CONSTRUCTION DETAILS OF TEST PANEL NO / 


CONCRETE COVER ~ 
x 


— | | 
: a - 
_ Sa ~ - STEEL FACING . 
: 
yf 8 
| 
L 7 
7 : 
s a 
€ 
is) 
© 
Y_ |» 
. 
® 
|_| _| 1 a is Re i 
ELEVATION- FIRE EXPOSED SIDE VERTICAL SECTION - 


SCHOKBE TON 
/ /ESTANISOL 
{1 PUMICE STONE 


_————; 


ae: | 
‘Bi 50cm = ~~ 50cm — Le ~ 50cm >< 50cm Slieseaat | 
< ——— ——~ 240cem = 


HORIZONTAL SECTION 


FIG.2 CONSTRUCTION DETAILS OF TEST PANEL NO.2 
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FIG. 3 CONSTRUCTION DETAILS OF TEST FANEL NOS 
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FIG. 4 CONSTRUCTION DE TAILS OF TEST PANEL NO. 4 
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FIG. 7 TIME- TEMPERATURE CURVES FOR TESTS NO.3 AND 4 
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